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'. 	)L GRAZING AND GRASS·SILA'GE 
-~FEEDING STUDIES 

at the Northern Great Plains Dairy Station 1 

By R. F. GA.'l.LAAS,2 Dairy Husbandry Research Branch, and GEORGE A. ROGLER,2 

, Field Crops Research Branch, ltgricllltural Research Service 3 ~ 

Introductior~ 

Good quality forages are generally accepted as one of the basic 
requirements of a successful dairy progmm. Such forages, especially 
good quality legumes, are not as genc['itlly grown on the uplands in 
the northern Great Plains area as in most dairy sections. Alfalfa is 
gmwn successfully on the river bottoms anci hoth alfalfa and sweet
clover are grown to some extent on the uplands, but native grass 
furnishes the larger part of the forage for dairy h('rcis in the northern 
Great Plains area. 

• 
Sarvis (7)4 and others (2, S, 6) have made extensive studies on the 

value of natin grass and also some of the tame grasses for beef cattle, 
but such studies 1uwe [lot been made fo\' da,iry cattle. 

Xative grass is Ilutritious. Howevel', observations over many 
y('al's illdicnte thn,t th(' period dmillg ",hi('11 it fUl'llishes good grazing 
for dairy ('attk is short, n,nd usually it is low in pI'olcin and probably 
in other milk-stimulating factors \\'hen ('tired itS hay. 

Native grnss will furnish good grazing for milking cows for only 1 
to 2 months or the year. esuaUy it is late in ~[ay or early in Jlme 
before the nn.tive grass has llHltlC sufficient growth to provide adequate 
pastumge for hen.v:r milking (,ows, and in July it usun.lly matures 
enough to lose most of its milk-stilllllinting properties. Although 
beef en,We ('ontinue to mak(\ good gains 011 nn.live-I!t'ass pnsture until 
late Scptembrr, dni,',\' ('filtIe "'W not ('ontillue to pr-oduce well unless 
they receive (,ollsic.kmble suppiementnl feed. A grazing system that 
wOllld extend tItt' period of good qUlllily gntzing would be of much 
yalne to dnirnHen in this ill'cit. 

Studies nt"lhe ;\"orthrl'll Gn'at Plains Dairy Station indicate that 
cows fed 11 ration of native-grass hay, ('O/'ll siin.ge, and n. concentrate 
mixture oj' homegrown grllins do not maintain Il high level of produc
tion over n, long periocl. 5 Although other fndors mllY be involved, 

I SUbmitted for publication December 9, 1!)5·1, 

2 Headcj\larterR at ~randan, X. Dak. 

3 The authors wish to express their appreciation to ,r. R, Da\\'solt, formerly of 


• 
the Bureau of Dairy IlIduRtry, for his help in planning and carrying out the early 
stages of the experiment; also to C, G. Mclin, Dairy Husbandry Researeh Branch, 
for making the chemicllI analyses of thc feed s!tlllples; to Douald \V. HoHn, North 
Dakota Agricultural College, fot deLermininl!; the carotenc content of the !;ila.ge 
samplcs; and to E.F, Miles, ~orth()rn Great, Plains Field St.lltiOIl, for detnrl"1ining 
the moisture contcnt of Lhe silage samples. 

4 It!!.lic numbers in parent!Je~es refer Lo Literature Cited, p, 30. 
5 Unpul)lished dllta. 
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the primary reason for this failure is thought to be the low level of 
protein in the grass hay (6 to 8 percent). A. high-protein forage that 
would yield well in the uplands and that could be stored and fed with 
nati\rc-grass hay in winter is neecled to suppl}T the proper balance of 
nutrients essential to sustain milk production during the winter. 

In 1947, the Bureau of Dairy Industry (now Dairy Husbandry 
Research Branch) in cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering (now Field Crops ResearchBrunch) 
began an experiment to determine (1) whether certain adapted annun.l 
and perennial tame grasses and legr.mes could be used to lengthen the 
grazing season and to improve the quality of the pastmage; and (2) 
whether these fon1ges, ",he'n stored as silage, would pl"Oyide a sntis
factory ration for growing dairy heifers and also help maintain a high 
level of production by milking Co\\~S through the winter. 

Weather Data 

TnNe 1 shows tht' month;:\, lIwan ail· (elllj)('ratll/"C and scasonal 
avel"Uge for the yc'ars 1947 thL"Ollgh 195;~; also lit(, monthly and seasonal 
averages for the main pCI·iod of the grazing studies (1949-53) and the 
silage-feeding trials (1947-51) fOL· comparison with the longtime 
averages (1915-53). Table 2 shows the precipitation for the same 
periods. 

The air temperature ntried considC'mbly from year to year, but the 
averages for the periods eon'red b~~ these studies we're' close to the 
longtime averages, f'xce'pt for the' to 1\' tempe'ratun's in January and 
::\Iarch. The lo,,~ ::\[areh teJ111){.'ratul"e may 1111\'e delayed nOl'mal 
de\'elopmen t of the grasse's. 

'('he amount of preC'ipitation yaried enn more than the air tem
perature. Howevcr, tIl(' total s('asonnJ precipitation fOI· the periods 
('oVPl'ed hy these studi('s was close to, but somcwhat more than, the 
longtime seasonal total. 

Grazing Studies 

Experimental Plans and Procedures 

Pastures fol' t]lt' grnzillg studit's In'I'(' laid out as follows: 
Pastme I (5,G :1.(Tt'S) wns fpncpeL out of a large natiVl'-gl'ilss pastul'c, 

Pastures 2, :3, 4, and 5 I\~er(' on fnirly It'vC'l land that hn,d beC'IJ cropped 
\\'ith small gl'nins and ('ornin rotation for many .\'NU'S. 

Pasture 2 (5.6 aCTt's) was pIOl\'('cl allet plantt'd to sudllugrnss at the 
rate of 25 pounds P('I' nel'(' ('H('lI spl'ing, 

Pasture :3 (5,0 HCI'('S) wns plowc'd, <lisk('d, n.nd haITO\\"e(l in the 
spring of 1947, to pl'epal'e 11 good seedbt'd, and it InLS seeded to 
c[,e'sted wheatgmss at Ihe rate of 10 pounds pt'1' llC"l'e, To thickcn the 
stand it was I'eseeded in the spl'ing of 1948 \\"itlt 10 pounds of crcsted 
wht'n.tgI'IlSS per l)C'I'e, by dl'illing thc see(l into tlw existing sod without 
othcl' preparation. 
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• 

• 
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Par;ture 4 (5.0 acres) was plowed, disked, and harrowed in the 
spring of 1947, to prepare a good seedbed, and it was seeded to a 
mi.xture of 2 POlUlds of Ladak alfalfa, 3 pOlmds of crested wheatgrass, 
3 pounds of Russian wildrye, 2 pounds of bromegrass, and 2 pounds 
of green stipagrass per acre. To thicken the stand, it \ms reseeded 
in 1948 with a mixture of 3 pounds of crested wheatgrass, 3 pounds of 
wilclrye, and 2 pounds of ~reen stipHgrass per acre, by drilling the 
seed into the existing sod WIthout otht'l· preparation. 

It was found that pasture 2 (sudangrass) did not make much 
recovery after it was once gnlzed off. Therefore, pasture 5 (5.0 
acres) was added in 1951. Like pasture 2, it was plowed each year 
and planted to sudangrass at the rate of 25 pOlmds per acre. Rowen'!". 
in an effort to extend the grazing period, one pastlU"e was seeded eady 
(the last of ~Iay) and the other late (early in July). 

All the pastlU"es \\-ore given 11 light applicn.tion of barnyard miLllure 
annually but no other fertilizer tren.tment. 

All the pastures I,'/ere rectangular in shape, yal"}~g from nearly 
square to a length-LO-width ratio of approximately 3 to l. 

Good stands were obtained in pastlU"e 3 (crested wheatgrass) 
all(1 pastlU"e 4: (grass-alfalfa) during 1947 and 1948, but grazing was 
deferred until 1949 to pel"mit formation of a good sod. The pastures 
were dipped to control \H'e<ls in 1947 and IUllTested for hay in J948. 
The herbage in pasture :3 was almost all crested wheatgnlss, although 
a small percentage of sweetdover appeared in 1952 and 1953. Alfalfa 
made up from one-third to one-half of the total her·bage in pasture 4 
each year. There \ms a consi(lemble percentage of wC'eds (mostly 
mustarcl and ragweed) in l)asturps 2 and 5 (sudangrass) during the 
eadier years, but this \ms reduced to i1 small amount by 1953. 

The pastures 11-('1"e grazed rotationally by milking Holstein-Friesian 
cows. Seven cows were used in 1947, 6 i.n 1948, and 8 from 1949 
through 195:3. The same CO\\'S l\"Cee kept in the group throughout 
each grazing season. Each year the cows II-ere turned in to the first 
pasture that was ready for grazing. 'inlen they had grazed dO\vD. the 
first pasturC', tlll'Y "-erC' turned into the OIl!' that seernC'rl most suited 
fot· grazing at the time. An effort was maciC' to use enough cows in 
each pasture so the fonlge II-ould be grazed down dosel.r in about 2 
to 3 "-eeks. 

'rhe cows were fed ('oncentratC's at the rate of 1 pound for eUC'h 
4~ pounds of milk produced, but they l"l'cein'cl no supplemental forage 
while on the pastut"('s. 

Yer-y little lr·oubll' I,'as ('xperienced II-itlt the CO\\'S, although thew 
were a few minor digC'sti,'e upsets and two of thC'se wer·e se\Cere enough 
to require removal of thC' ('OW from tIle' eXIWrinlt'nt for a short time. 
Only one Cilse of bloat occluTed Oil the grass-ttlfalfll pasture clming tho 
5 years, and lhis responded to trell,tn1l'nt without sC'rious aftereffects. 

Records lI'erC' kept on milk and butterfat production, liYe weight, 
and concetltmtes fed. Records were obltlinC'd also on the production 
of fomge in caged areas in past Ut"e 3 (crest cd wheatgrass) and pasture 
4 (gnlss-alfalflt), and consumption of dry matter WtlS determined by 
the "difference" rnetholl of Knolt and associl1tes (4). 
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TA13LE 1.-kIonthly ·mean ail' temperat11,re and 8ea80nal avemge, 1947-53, and monthly and 8ea80nal average$ jor the periods 
covered by the gmzing st1ldies and the 81:lage:feeding trials compa,red with the period 1915-53 1 

Seasonal 
Year Jali.! Feb. ~rar.l Apr. i :\fny IJUlie I.JUlY Aug. ISept. Oct. iTov. Dec. average 

(Apr.-Aug.),,! I i I 

li-:-l"-'ji-o- P-.!-O-}-".-:-O~~J--O-F~~;-o-F.-!-O-F-.-:-:-}-".-i-o-P-.I-o-F.-i~-:-l-i'.--o-P.-
of. to 

1947_______ • ____ • ______ • ______ '. .18 11 25 4.1 I 51 6.1! 7.2 I 7t 56 52 24 16 59 ~ 1948 __________ .• _ ._." ...... __ ! 12 8 ]8 H 56! 63; 70 I 71 65 46 31 12 61 !:'i,
194!L_ ..• ____ ... _.• _~_. __ ... ___ 1 2 3 23 40 58 (i5 , 711 71 56 44 38 9 63 l'1. 

1 	 ;.31950... ___ ... _ .~_•. , .• _, ...1 -10 0 19 33 51 fi3 i 67 (\5 58 i 48 22 12 56 
19~L'"--- .. ---- ........ _•..•! ,I 12 ·10 5~ ~!) 1 ~o i (H 5·1 I 42 24. 5 58 Z 
1002-- .. _.................. ____ ._1 "18 ·18 50 67 I 60 I 68 63 i 44 30 21 61 .... 
....1953________ • ____ ....... _•• ----.f 16, 21 37 i 52 M. (\1): 70: 50 i 52, 36 24 58 
 .... 

~C;;l1'='= 
1 

Ayerage: 	 ===='="=1-1 
19.-17-53 2 •••. ________________ 7 ]2 20 42 54. (i3 70 (0) 50 47 I 20 14 60 ~. 

1049-53 3 ..... _ ... ---- -- .. ---- 3 13 ]!J ·11 54, ().( ll!l 08 58 4(i 30 I 14 59 
1947-51 ' __ ._ ... ______________ / 5 !) H) ";1 54 (\2 70 68 I 58 ·Hi 28 11 	 59 ?J 

601915-53 _~-.:._~~~~--=-------.. 0 13 20 ·13 5ft 64 7t 60 I 58 ,15 28 15 t::I 
t=:l 

--'----'---- ~ 

1 From data recorded by the wenLlwr stntioll nt the Xorlhern Pl·riod cO\'ered by both experiment". ~. 
Great Plains Field Station about, 2 miles north of the Northern Great 3 Period covered by grazing RtudiCil. 0 
Plains Dairy Station, Mandan, N. Dak. 	 4 Period co\'cred by silnge-feeding trials. ''''J 
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'l'AULl~ 2.-)\10nthlll and seasonal precipitation ,t.947-53, wul m,o/liMy (lnd S('(l.sonal lo/als for the periods covel'ed by the " 

• 

• gl'azl:nr! 8i1ldifS and litf silagf:ff('(lin{/ Irials l'ompaJ'('(/with (he period 19.15-5.'iJ I

,'»'-r>-----'-'-/So:'::; 
Year .Inn. ' r·'eb. I Mar. I ApI'. ;'IIny; ./1I11e I .fIlly Allg. Sep/;, Or\;. INov. Dec. total 0 

I ,1 ICApr.-Al/g.) t:;l-

1:ST »'»T-----,--_·_-,-j'--- > 
~ I Jleh fnr/If'xi InrhrN: In";l{"~' I nl'il("~' I,u'hi',' fn('he8! I 'Iu'hi's, {n('I/,{:.~ Tnchrs {'Itches, Inches Q.IUJ7__ O. 52 0.15 i O. 32 i I. UO ' O. 78 7. 72 ' a. 21 I. 17 I. 77 i 2. 15 I L ~8 O. ~\l r ]~, 73 


1048.. _.' · ·17 • !)5 I . ·11. l a. 21 . 80 2. 32 I 2. 2R I. 08 . 0 I ' l. 3·l • ,13 . 3 l I .I. GO

1040 __ _ 	 ~ · 75 . 41 1 • 33 I 2. 5 (I. 03 I I. fi2 I .1. 53 I. 22 . 00 2. 0·1 . 14 . 18 IJ. g'l 

1"50 ._. · 75 . ·10 )' 2. 82 I 2. 03 3. 13 2. fi7 I I. ·12 2. ali 1. (iii i . 58 • 30 l. 14 11. ()O 

1::1 


l!l51 __ • 117 I. 25, . 1.1: . 511. 72 3. 281. i 2 (j. I (i • 80 i . 50 . .I, 3 . 77 ! 15. 7U 
1052. · 00 I. 1 Ii. 3U .1'1'11('(' .·10 4,. 38 . (Hi . 18, . O!l .17 I . 13 7. 28 fa 

1053,> 

» 

,·17 .:3·1 i 2.01 2.~~8 :1.21 fi.5S 2. 05 . an I. GO, . 30 . 30 i I G. 20 ~ 

m 
m-A.vcrngr: 

» 	

'"C>l"'"=""" =~.",~~~;:- -, 

_!)2J!J.17-53 2 · (is .O(i l. 80 : I. 70 . .1. OS 2. 2a . 7S ' 	 L 20 . >10 . "Ii 12. 45 ~ J !J.I!)-53 3 .» _ _ _ _ _ _» 

10·17-51 '._ , 	
+ 75 .70 I. 1·1 I. -J!) 2. 08 . 3. 71 2. 07 . 73 . !l8, . 24 • 50 I 12. 55 f.j__ e,, ____________ _ 

I I1!l15-53____________________ • .67 • !i8 .80 ~ 04 I. fifi ' a 52 2. ·10 . \IS : L 32: . 45, . Iifi I 12. 73 
· ·12 .>15 .8.1 I. III • 2. 03 3. a·1 1 J.(i I I. aD: .!ll: .57! . ,Ia JO.02 	 I-:j 

m 
- .-,.. ,,-~----- m 


I I,'rolll daf 11 recorder! by I,he w(,llthel' :-;f·af.ion ilL tll(l No1'f1H'1'll 2 Period covtired lJy both cX'poJ'iIJlellf,~. 1::1 


(lrrat Plllin;; Field Htlltioll abouf; 2 mil(':> north of the NortliPI'l1 3 l'rl'iod COVCI'Ptl by gmzinp; Htllrii('s. Z 

QUreaL Plnin~ Dllil'Y till1lioll, ':\lnndltll, [1.;. Dille ..j P('\'iod c:ovrl'ec! by :.;i1age-fe('ding trilllR. 
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Results 

Figm-e 1 shows the dates and order in whi('h the pastures \\'ere 
grazed Citch year, and tt,ble 3 sholl-s the n ulllber of standard cow-days 
per acre, as determU1Nl by' the method of Knott and associates (4), 
and the lllUllber of days the cows \\"C'I'(' 011 ('itch pasture. 

Posture 3 (erestC'd whC'atgrass) was always first to bC' ready for 
grazing in tllC' spring. Pastme 1 (nativC' grass) nne! pasture 4 (grass
alfalfa) werC' r('ady fl'0111 1 to :2 w('C'ks oJtC'r pasture 3. How('ver, the 
cows \\'C'rC' turned f!"Om j)astul'(':5 into pasturC' 4 rather than pasture 1, 
because the grass-alfalf:1 foragt' I\'as he ttt' !" quality thtLn the native-grass 
fotag(' at this lilll(' oml it pass('d tilC' pt'ak of qualit.\, SOOll('L' thn.n tbe 
llative-gmss foragC'. TIll' (TPs[,'d-,,-ht'algrass pastul'C' madC' Slllfic!('nt 
r('('overy to he' graz('d a s('('oJl(1 limp ('ach yt'ar, and tbt' grass-alfalfa 
pasture in :~ of tllp 5 ,\'pars, 

Grazing on pastul'(\ 1 (nntin grass) was c1pf,'rred until fan ill 1947 
and 195:3, as tllt' ollll'1' paslul't'S providpd sllffipi('nt grazing ('al'lier. 
Also, although (11(;' nnlin gnlSS los('s most of ils milk-slimulating 
propprti,'s at matul'ily,it tl'nds to rt'tl1.in 1110J'(, of ils nutl'itiolltLI vallH' 
aftN malmit,\- than thp tanH' gmssl's and lhl'l'('fol'(' is mol'(' suitable for 
lalC' grazing ill tlw fall. TiH' Illltin'-gl'flss postUJ'C' was not gmz('(1 in 
1948 lH'causl' tilt' grass was I'fLllll'J' slLOrt I)('fon' pfLsture 2 (sudangmss) 

1947, P.t.STURE { ~ 

{ I*lU8, P.t.STURE 2 

19~9, P.t.STURE { ~ - ---- --I 
1950, P.t.STURE { ~ 

1951, P.t.STURE { i 
''''·''''"''H.[-:-+- I i-
195], P.t.STURE { 1 

I +~i~J 
10 10 31 10 20 30 10 20 31 10 20 31 10 20 30 

M.t.Y JUNE JULY .t.UGUST SEPTEMB!R 

• HOT GRAZEO 

FIGntE l,-Jlar:; i<how grazing jJ('riocis for pa~t life" ], 2, 3, 'I, ant! Ii for the years 
IO·I7-53, Pa~ttlrr' I was lIatin' grn~s; Im"llll'C' 2 was "l.Idallgrns~; pa~turc 3 
Wu.s ('re;;lcd wh{'algl'a.-.;:;; pm't'"'!' I II'U" gra~s-alfalfa mixture; and pasture 5 waH 

• 


• 


• 

sudar'gmss. 
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T.A BTJl'J :3.--iVumb('r (~f standard ('ow-dayg Id (J1'lI.zin(J pel' acre on th.e 1'(/,!'iVU,8 l)(Lstw'(JS 1 and n?l.u/,bl'1' of daY8 the 1)asi1U'e8 
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was ready and was still too short and dry after pasture 2 had been 
grazed. Pasture 2 furnished an exceptionally long grazing period 
that yenr. 

There was a period in late June and enrly July 1952 when none of 
the pastures were grazed because of the dry weather. Pasture 5 •
(sudangrass) was ready at that time but was not grazed because of 
the possibility of poisoning. It is well known that sudaugrass pasture 
may contain enough prussic aciel during periods of drought to poison 
grazing animals. 

Pasture 4 (grass-alfa.lfa) provided the largest number of standard 
cow-days per acrr and pasture 2 (suclangrass) thr next (table 3). 
Pasture 4 also provided the longest grazing pf'riod dming the summer, 
followed by pasture 3 (creslPd wilratgrass). The quality of the forage 
was very good 011 these pastures all 5 years. 

Pasturrs 2 and 5 (suclangrass) yariecl from year to .rear in the amount 
of grazing providf'd. ,Yhen thf' precipitation was favomblc, both as to 
amount and time, gwwth of sudangrass \\-as excollf'nt hut otherwise it 

'. wa.s only fair. The quality of the forage was good, however, even 
when growth \\-as short. In 1949, pastm'c 2 made considerable second 
growth aftN' it wa.s grazed off in July, but the \\~eathcr was dry and 
it was not grazed a srconcl time hrcallse of the possibility of poisoning. 
In 19.52, pastlll'c 5 bad a good stand and a fair growth, hu t it had bf'en 
stuntpcl by dry \n'a.th('I' ancl was not grtlzrcl becausr of the possibility 
of poisoning. Low-prussie-aeid Pipr]' sudangrass seed became avail
able in 195:3 and \\-as uSNl for seed ing these two pn,stures. 

Table 4 gives the yields of dry maHer per acre from pasture :3 
(cTested wbratgrass) and paslme 4 (grnss-ulftllfa) as c1rlermined by 
clipping t11(' herbage in caged and llllcaged. tln'tls. Similar datu. were 
not obtainr(\ from thl' 01hC'I' puslllJ'(,s. • 
'rAI3LE 4.-Fo)'(({fI JiI'Or/liNd alUt CO/lxlll)l(,d pCI' ((crt (dry-mattel' b(I.~is), 

aB (htN'minu! by cliJlpiny ria/a from ]laS/UN B (cl'f8ted w/teatgrGR.<;) 
and pastul'f 4- ({/I'a8,HIUa(fa), 1,9·:;0-/).5 

A\'C'r
1050 10,'51 1052 10,'53 [tIre 

11).50"':53 

Pasture 3 (erf'st<'d \\'llPn.tp;ra~s): 
Forap;e prodll{'('d---

Hingle cut J ._ pOll lid" 2, .01 1,20R !lR(j 3, \l67 2,23l 
Clippings 2_ do I, 'SO 2, S2~t 1,5n2 2, ·15n 2,106 

Forage conslIlllN! a do I, 120 2,210 I, 18,1 l,OOO 1,5.';3 
Forage ('OIl;;lII11NI l p('l'('Pllt 63 I 78 

! 
I 7'1 fiO 72 

Pasture 4 (gra~;;-alfalfa): 
Forage produc:rd-- I 

Single rut J. POllIHI" 3, 728 2, 104 1,521 5,170 3, l4(j 
Clippinf.,'l> 2. do I, ,')71) 2.•35 I, .0·1 3,57·1 2, 307 

Forage ('ouRulllrd 3 __ d(L 1,051 1, !J IS 1,082 I, ·11)8 1,377 
Forage consUIll('d • pPl'c('nt. G. 70 G:3 ·11 57 

1 
_~_ -!O.~.----..._..,_. _._"."__.. .• __ ____ 

J Yield baRed 01.1 data obtained from caged area Clit only once at the end of 
the growing l;eaRon. 

2 Yield based on data obtained from caged area cut at the end of each grazing •period. 
a Difference between the yield" im;ide and outside the caged arelll; cut at the 

end of each grazing period. 
• Obtained by dividing forag(~ cOllfiU1I1cd by clippings. 
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As indicated by these data, the cows consumed larger amounts of 
dry matter and a higher percentage of the available hel'bage on 
pasture. 3 (crested wheatgrass) than on pasture 4 (grass-alfalfa). The 
difference was greatest in 1953, the most favorable of the 5 years for 
the growth of grass and alfalfa. The grass..alfalfa pasture made an 
exceptionally heavy growth in 1953 and the cows did not keep it down. 
They had grt1zed only 41 percent of the available forage by the time 
it became so mature that they would not cat it satisfactorily and had 
to be removed from the pasture. If more cows had been available to 
put on the pasture 01' if part of the crop could have been harvested 
for hay, the return from the pasture would have been considerably 
greater. 

The vegetative composition of pasture 4 (grass-alfalfa) in 1953 
appeared to be an cxcellent combination of species for this area, with 
approximately 35 percent of alfalfa, 25 pC'rcent of crested wheatgrass, 
25 percent of bronll'grass, and 15 PPI'CPllt of Russia,n wilclrye. Prac
tically none of the green stipagrass was left at this time. 

Table 5 gives the milk and butterfat production per acre by the 
eows while grazing the various pastures. Pl'Oduetion was highest on 
pasture 4 (grass-alfalfa), next highest on pastlll'e 3 (crested wheatgl'ass), 
and higher 011 pasture 2 (sudangrass) than on pa.stllt'e 1 (natiye 
grass). As measured by current mal'ket prices for bu tterfat and 
grain, returns per acre ,\'ere considerably mort' for the butterfat Pl'O
cluced on these pastul'l's, especially the grass-alfalfa and crestecl.-wheat
grass pastures, than for small grn,ins produced on similar land during 
the same yen,rs. 

• Table 6 shows the a \'el'age gain or loss in body wC'igh t pel' cow pel' 
day for the yarious pnstl1l'es, and the total gain 01' loss pel' acre. 'I'1;le 
cows not only prod ueed well on pnstme 2 (sudangmss), as shown 111 

table 5, but they also made the largest gain in bod~' weight per cow 
and per acre on this pasture. They made good gnills 011 pasture 1 
(native grass) find satisfactory gains 011 pnsturC' 4 (grass-alfalfa) but; 
showed an avC'rage loss in weigh t for 3 of the 5 years on pasture 3 
(crested whC'atgrass). En'lI in 1940 and 1950, whpn the.y showed an 
average gain on crcsted wlH'atgrass, some cows lost weight dming the 
first period of grazing. In all 5 Y'ears most of the cows showed 
some gain in weight during the second period 011 crpstcd wheatgmss, 
and ill :3 of the 5 years nIl the cows gailled weight during the second 
period. 

Those rC'sul ts wi th c!'ested-wheatg'rnss pastUl'e are con tral'Y to 
results with stct'rs on ndjae('nt pastures 6 and cannot be explained 011 

tbe basis of the fomge raten. 'I'he clipping data (Utble 4) illdicate 
that tlte cows ('onsumed more dry malleI' on the crested-wheatgmss 
pasture t!Inn 011 the grass-alfalfn, pasture. 

• 

The auLhors have no explanation for this loss in body weight on 
erestcd-wheatgmss patu!'c but suggest thn,t it mny 1)(' due to a loss of 
body "fill" rather than a loss in body suhstn,neC'. En('h yen,!' the cows 
were turned into this pasture from the bnl'l1, where they had been OIl 

a ration of hay, silage, and coneentmtes. The crested wheatgmss was 
young and succulent and had a laxative erred, and it is possible that 
this could hn.ve resulU,d in a marked reciu(,tioll ill the amount of fill 
for a short lime. The grazing periods wew rather short, and if 

6 Rogier, G. A. Unpublished data, UH7-53. 
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TABLE 5.-Total milk and butterfat produced pel' acre by the cows while grazing the 'Various pastures, 194-7'-'-53 

. Pdsture 1 Pasture 2 Pastlire 3 Pasture 4 Pasture 5(native grass) (sudangrass) (crested wheatgrass) (grass-alfalfa) (sudangrass)-Year 

Milk Butterfat l\filk Butterfat ,Milk Butterfat Milk Butterfat Milk Butterfat 

1947____________________ Lb. Pet. Lb. Lb. Pct. Lb. Lb. Pct. Lb. Lb. Pct. Lb. Lb. Fct. Lb.
1948____________________ !}88 3. 8 1,253 46. 0.______ 37.3 3.7 

2, !}49 3. 8 111.51949________ ___________ :l, 137 ------ ------ ------ --- --- ------ ------ ------ ------ -----
r1950_ - - -- ______________ -:1, 147 3. 2 36. 9 86'1 3.1 27. 0 1,453 3.6 52. 9 1,828 3.4 62.7 ------ ------ -----1951 ____________________ ' 3. 2 36.8 899 3. 2 28. 8 1, 369 3. 2 44.3 1, 457 3.1 44.9 

1952____________________ 880 3.4 30. 0 680 3.4 23. 6 1,321 3.2 42. 0 1, 799 3. 3 59.2 748 3.4 25.2'1953____________________ 685 3. 2 21. 8 1, 008 3. 4 3(i.7 1,475 3. 2 47.3 2, 041 3. 3 68. 05·n 3.0 20. 8 1, 567 3. 6 56. 4 1, 910 3. 7 70.2 1, 944 3. 6 69.5 699 3. 6 25.2 
Average, 1949-53___ 88013.329.3 1,023 3. ;~ I 34. 5 1, 507 3. 4 51.3 1,814 &"4160.9====== ~".

fIJ' 

• 




. •' 

. . 
TAJ~LE 6.-Gain or l088 in body weight per cow per day while grazing the variml8 past'lu'(8) 

and total gain 01' l088 pel' acre, 1947-53 

l~usture 1 Pusture 2 Pasture 3 Pasture 4 Pasture 5 
(nati \'C grass) (suduugrass) (crested wheatgrass) (grass-alfalfa) (sudangrl\Ss) 

-' 
(+) GainYear Guh. (+)10 "''' (+) Gain (+) Gaill C+) Gain (+) Gain (+) Gain (+) Gain (+) GaIn C+)or loss or loss or lossor loss or loss or loss or lossor loss or loss or loss

(-) pcr ( ) ) (-) pcr (-) per (-) per ( _ ) er (-) per
(-) per (-) per (-) percow pCI' - 1er cow per cow per cow pel' p cow per

clay 2.cre acre acre day acre acreday day day 

Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds1947 ______________________ 
+1. 05 +35.5 +1. 86 +67.3 --------- --------- --"8P"----- --------- .--------- --------1948______________________ 

--------- --------- +.81 +53.6 --------- --------- --------- ---_ ... ---- --------- --------19·19_____ .. ___ . ____________ +.76 +22.7 +1.\)\) +42.7 +0.46 +14.8 -0.70 -2\).2 --------- --------1950 ______________________ 
+.51 +15. \) +1. 78 +43.2 +. \)6 +32.4 +1. 08 +36.2 --------- --------1951 ______________________ 

+3.01 +77.5 +2.34 +53.6 -3.01 -106.6 +.52 +25.0 -0.44 -·n.21\)52______________________ +83.6 , _________ +.54 +\).3 +.49 +16.1 -.6\) -24.4 +1. 6\)1\)53 ______________________ 1 -----+.-6+1. 44 +30.1 +1. 88 +1)9.6 -.62 -31.0 +.77 +40.8 +.03 .. , 
I +.67 +31. 3 [ __________________AYcrage, J!H.!l-53-----1 +1. 25 +32.91 + 1. 70 I +51. 0 I -.58 -23.0 

-~ ---
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there was a reduction in the amount of fill when the cows were first 
put on the pasture, it is likely that they did not recover fully before 
the end of the grazing period. Data at this station 7 show losses in 
live weight of 9 to 112 pounds per cow within 2 days after a group of . 
8 cows were turned from the barn into cl'ested-wheatgrass pasture. 
The live weights of t.hese cows remained relatively constant at the 
lower level. after the initiaJ sharp loss. 

Table 7 shows the yields of total digestible nutrients per acre on 
the various pasturef:;, as estimated from milk-production and bodv
weight data by the method of Knott and associates (4). The yielc!s 
estimated by this method arC' in grneral agreement with the yields as 
measured b:y milk pl'Odurtion (table 5), except that the estimated 
yield of total digestible nutrients for pasture 3 (crested wheatgrass) 
is lower than foJ' pasture 2 (suda,ngmss). Loss in body weight by 
the cows on the crested-wheatgrass pasture (sec table 6 and page 9) 
resulted in a lower estimated yield of eotal digestible llutrients. 

TABLE 7.--Yield oj total digestible null'ien ts per acre on the various 
pastures, 1947-53, as estimated jrom milk-production and body
weight data I 

----------------~.-------------~------------~------~-----

Pasture' Pasture ' Pa~ure , Pasture Pasture Average 
Year : 1 2 I (crested I' 4 5 n (all

~ (native (Slldan-,. 'J" t (gras>;- (suela - pastures)
: grass) grass) \\ lea)- alfalfa) grass): grass 

._. I I • I-------·,------I--p-o-w-nc-ls

i~!~==' ==~==========;_~~~t~~~~-'l~J!~r~ i=~;~t;';~=I=~;~l;!;~=i=;;~l;~;= ~~~:? 

1949 ___ .. ____________ 1 547.8 480.71 630. 6 6·~3. 7 1________ 575.7 
1950________________ : 554.5 534.71 67l. 4 675.41-------- 609. ° 
195L _______________ ! 638.2 501. 6 226.1 799.5 324.5 498. ° 
1952 ______________ J 271. 4 405.8 i 4.59.6 1,006.6 ,________ 446.7 
1953 ________________ ! 461.5 1,065.5 i G76.8 881.2' 298,7 676.7 

Average, HJ40-53---
i 

,194.71 615. 7 ~ 532.9 I 801. 31---------------!1--5-6-1-.-2 

1 Determincd by the mct,hod of Knott and aSRociates (4). 

'rhe plan followed ill this eXI)(,I'iment provided 3 10 4 months of 
good quality gra:r.ing for milking cows, wherC'as native grass alone 
usually pl'o\'ides 1 to 2 months. 'I'he tame grasses and legumes with 
the native grass required 3 to 4 acres pel' cow for summer grazing, 
whereas native grnss alone requires 5 to 8 aCI'es to furnish the same 
amount of uutri('nts. 

Figure 2 shows pasture 3 (('rested wheatgmss) in 1950, and figure 3 
shows pasture 4 (gl'flss-alfalfl1) in 1953. 'J'hese illustrations show 
the heavy growth of forage l1ynilable to the cows when they were 
fIrst turned into the pastures and also tbe level open pmirie on which 
the pastmes wer(' located. 

It should be noted that this gra:r.ing experiment was not designed to 
provide a cl'itieal eompn,rison of the yields or the difl'el'cnt CI·OpS. 
Rathel', it wns designed primarily t.o Lest lhl' feasibility of using the 

• 
. 

• 


• 

different crops in rotation, 01' scquenee, to extend the grazing sea

7 Gaalaas, R. F. UnpllbliRlled dat;a, 1954. 
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FI(;l'ln: 2.-- (;(,lu'l"al \"iI'\\' of "a-tlll"<';~ 'l'l"..~t<'d \\!H'at!!;ra~-', .\Il!!;l(,1 1\1.)0. f "llUlo 
("()III'I('~y of :\ III'! !WI'II l'a('ifil' H.ailwa.l' ('0,) 

• 

-:011 tllld to iIllPI'O\'!' till' qu:lIilY of III!' f()I'H~(" TIlt' ('I'OP"; ll:'Pt/ rill('d 

ill \'('I'Y \n'lI wilh thaI plan, ('/'{'..;IPd \\1lt'1Il!!I':l'-'''; fllrlli,:jll'd good 

qu:dit,\' gl'tlzill~ l'arli(,I' 1'\1'1',\' ,\'\';1/' IIwll l'illl('l' till' !!I":I..;,,-all'nlfll Illi.-dlll'(' 


01' til(' Il:lti\'(' l.!.T:I';,;, '1'111' !!r:I..;..;-alf:tlfa llliXll1l'(' alld ';lldl1l1l.!.'l'a,;,; flll' 

ni:,l!pd IllII('Ii 1;('1 tI'l' <{1I:Jlily' ~I'HZilll.!.' ill ,lldy :llId .\II!,!II"I tll':lll 1l:1lin' 

gl':l:''; :llId n..: u'CI(HIl.!.'I'Uzilt!! 01' I)(,ttl'[' ill ,/11111', \\'III'n 1111Iin':.?;l'n,;,; bal il" 

1)(,:'1, ", ' • 

Silage·Feeding Studies 

Experimental Plans and Procedures 

Two lil'ld,; (10 :11'1'1''; I'Hc'IIi \\'('I'P ,;(,I['c'l('d fol' til!' ,.,llldil''': Oil fClI'a:.?;(' to 
J)(' Iwn'l',;tl'd :I"; ,;,In!!!', '1'111'\' \\['1'(' (Ill Inud (ilal lwei 1)['1'11 II";Pc/ 10 '!!I'o\\' 
slnall "'I':1ill'; l11H1 ('(;1'11 for 111;111\' \'PHI'';. I~()III lil'ld..; \\1'1'1' :.?;in'lI :1 '1i!.!:11l 
npplie';li(l1J of i>:ll'IIy:ll'Il III:! 1'1 ,,'/'(, :l 1111 II:lll,\ bUI 110 (]t(H'I' 1'(,I'liliz!'I' 
t l'C'ul IllP/) t, 

• 

Oil!' (i['ld \\'u-- plO\\('.[, di ...kl'c/, :I lid Itnl'I'n\\l'd ill [hr' "prillgof I\l-li, 10 

IH'PP:lI'P a ~()o" "(,I'dl)(,d, :lilt! -,c,('ti(,rl III [II POlllH[" o/' ~1:llld:111 lI'ildl'Y!' 
:llld :1 pOl/lui" of ('Ollll 'JII y('lIm\ ';\\('1'11'111\'1'1' PI'I' :1(,1'(,. III ihl' ';1))'il1~ 
or [11·[,\, il \\'1I"; r('''('l'tic,d III ~I:llldnll \\ildr,\{' at 1111' I'nt[' 01' ;j POlIllds 
p('r 11('1'(" to tlri,.J(('/1 Ihe' ..:t:lllrl. III Ihl' fall or I!q\ il 1\:1" l'l',;ppc/pd I() 
~IHcll'id SII'('c'lr,lo\'Pl' :tlld ill IIII' ..:priIJ,!! of ]!l.ifl, (0 ('0111111011 ypllow 
,;\\'('('1 (·Io\,('!', nl til(' 1':1 to' of:; POIlIICI" 1)('1' 111'1'1', ill :111 I'frol'l 10 ll1:1illl:1ill 
tl](, sll1l1<1 or ,,\\('('lc,lo\'('I', '1'11(' "'(,I'd 1\:1"- dl'ilJ(,d illlll Iii!' t'xi"tilltr ..:()<i 
withoUI ntlwl' PJ'('P:lI':t1 iOll, .\ 1'I':I,,;ollllhl.\ !!ood --lalld or \\ildI'Y~ II'n,; 
ohlnill('d.•\11 PX('pllr'lll ..:Inlld of "\\('('klc)\c'I' \In..: nllillill!'t\ ill I!)."'I, 
hUI ('(1'01'('; to I,llaillinill IIi!' "Inlid :ll'lc'I' tlinl \\1'1'(' old,\ p:ll'II," ';\I{' 

('(,';';/'111. '1'11(' ('rop \\':1'; 1I:lI'\'!'"I!'c/II'/i('11 1111'1\ ildl',lc' 1I1I'" ill Inll' hloolll. 
Al tlris sl:tl.!.'l' it II:IS flu;;1 il ... fJi:.?;II!'..;1 1)/lll'ilioll:d \':\111(' jlC'1' jlOUlHl, bllt 
('I1,l'lil'I' hnn'(',;tillg lIol!ld Im\'c' I'l'rillc'('t\ [11f' yield fH'I'II<'I'(', 
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• 


Fit" HI. :1, 1''''d'ral,i''11 t, all" "]"""'11 \il'\\ '/1, IIr lHL-lnl'l' 1'l4nl,,..alfnlfn' 

,hr,,·II.I!I:i;j, 


TIlt' "'('!'(jllt! lil'ld \\:h plm'd·d :lI1I1 ,,,('('!It'd 10 H IllixIIIJ'(' (lr -JO I){JIlII<i..; 
or .\IHl'ioli oal, awl ;;:i POlllld, or ('n//:uln li(,ld I)('a..; fl!'l' :WI'!' 1':11,11 "Iwillg. 
(ioo" ..,tlllld... \\('/'I' ohlairwel "1)('11 ,\I'ur, 'I'll(' ('I'Oll W:I'" Iltll'I'p";l('d ",hpl] 
tlt(' oat..; 1\1'],1' ill 1Ij(' ,oj't dOIl!.!'i1 ..,t;I~(' 111111:11111:11 lilll!' Ill{' pI'n,.; II"u:llly 

Il:Id "'"wll pod, ill \\ Ili../1 111'11" 1\ 1')'1' jll"t ";Inl'lill!! 10 rO/'lil, 

.\ IHI\\'I'/, ;!mill I,ill!!"/' I\a... f/,.."d itl hoi II lipId..; II) 1'111 /lIld hind tll(' 

(')'op. '1'1 ... Ilfllrdl"" \\1'1'1' IWllll'd ttl IIii' "illl II' "'oOIl Ih 1)(I";.;ibll' 1I1't<'I' 
Iwill;! ('1I1 IIlld \\1'1'1' pili tltlllndl :t "ila~'(· "lIltl'/' -,1'11'0)' H IIII'IJ/'!'Ii!':d 
l,"-illl'lJ I'lll, Till' ..ilo.. \II'/,[' till' pil 1.\ I"'. :2,-, III ;;[J /'1'('1 dl'l'fJ :llld l'ilh(,I' 
J () or' J ! 1'('''1 ill diallll'll·/,. 

,\0 [ll'l'..,"nuli\f' \\a ... ndtl ..d 10 IIJI' rOI'H(!('. lilt! ill ";1)/11(' yl':1/'" il \\,:1,.; 

W'('(''';",:ltT III add \\1111'1' 10 1)J'lII~ IIII' IllOi--II"'!' ('(llill'llI 10 It ";:1 I i"/':I('lo/'\' • 
II·\(,/. 'j'lli..; \\:1'" l'''IH'I'inll.\ l!'t/(' 1'01' 1\ ;Idl',\ 1'-... \\ ('('I ,'lm'I"', 1\!til·11 1/;';11:11(\' 
\Ilt..; lO\\ ill llloi ... 1Ill'!' II I I lIP I iI//!' "I' 1IlII'\''',,[ lllg. 

Till' olll-pI'1I .... jlll!.!!' I'()jllllilil'd 11ft ,.... [ llllnl"d '.j III ",j IJI'n'1'1I1 01' nnl,.; 
nIle! ~,j 10 l,J jlpn'plll of lit·ld [WI/:-'. 
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The wildrye-sweetclover did not make sufficient growth in 1947 to 
permit balTcsting as silage. In 1948 the silage contained 40.4. percent 
of wildrye ancl 59.6 percent of s\netcIo,-er by weight (oven-cll")- basis); 
in 1949 it was almost 100 percent wildrye; and in 1950 it was 90 per
cent wildrye and 10 percent sweetclover. 

Four silage-feeding trials werE' carried out. The pI all was to use 
the clouble-req'rsal nlPthod. with a lO-da~- prelimin:lI'Y period followed 
by a, 40-day €'xperimental period. Howi',er. the single-reversal 
met.hod was us('d in trials 2 and 3 be>c,lU;le there was not enough 
wildl"ye-sweetclo,er silage to permit use of the double-reversal mpthQ~d. 
and. in trial 3 it was nt'c('ssury to limit tlIp pxp(\rimentul pt'riod to :50 
days. Also. corn silai!l' \,as ft'd in rompllrison with oat-peft silagl:' in 
trial 1 because no wildryp-sweptrloY('r sila9:p was madp that \-ear. 

Trial 1 \Wgall DC'<'t'ml)('r 19. Hl-1l. and {'[HIed :\[n,v 10. 19-18; trial 2 
be!!an Xon'nlber 16. 19-1:8. and t'ndNI I\'!>ruiuT :2-l. i9-19; trial :3 began 
.raonary 17,1950. und pndecl Aprilo. 19;')0; and trial 4 began Df'cenlber 
22,1950, and f'ndNl :\[,w 20.1951. 

Table S gi,es p('rtinl'ilt infor'mation ('oncpming: the animals used. 
The plan ,\-as to use t\\-O grot! ps of Holstein cOws and Iwi fl'rs in ('a('1l 
trial, but no l1('ifers werp llSf.'tl in tritlls :"2 .wel :3 b('{'ausl' of an insuffi
cient quantity of wildlTE'-swP('tclovet' "ila!!£'. Thp groups were 
balanced eadi -,,('itr ,13 w~ll ,IS possible from~ the sUUldpoint of age. 
size, and stagE' of hH'raLion. 'rhe ('O\\-S in trilll :2 w('r(' in ,l l,ltrr stage 
of lactation than Wil" <I('sirahle, but [he,- were the on1\- animals i\'\-ail
able that wnr. .-

The> CO\\-S \\"('1'(' ofl'prpd -iO pOlmds of oat-pea silagp p('r ('0\\- per day 
in all 4 trials. 40 pOLUHls of ('orn silagp in trilll 1. llnd -iO POlUlcls of 
,;,-ildrye-s\\-p(;'teloYl'r silng(· in tri,113 :2 and :3. How('n'l'. in trial 3 they 
did not Nl.t all the wildrw-swl't'tclon'l' Si111~l' ofl'prl'd l)('rause of its 
low moisture' content. 'l'11l' moisture' ('ontt;nt of thE' wi1<lryp-s\n>et
do\~er silage was low tIl(' IH'Xt yenr also. llncl tlH'rp[orp ill t~illl -l the 
eows wen' limi tl·d to :3;) poulllls a dn.y. TItt' lwifpt's \\'Nt' offe>red 25 
pounds Il da,Y of 0,1t-pl'a 11Ild eorn silage ill tritll 1. anti 20 pounds of 
oat-pea silagl' ;1,ncl 1. I pounds of wilclr.n-s\\,pptelovpr silag(' in trial 4. 
The silage WitS £NI and tht' ilmOtUlt l'f.'fusNl WllS weighpd back 011 a 
group busL". ' 

Tltp cows and lH'if('l's W(,l'l' offl'l'(·d eonside'rabh- mOl'e fi(,ld-cut'e'cl 
grass ha.\- thitn tIH'Y \\'ouhl P:1t. This Wtts llt'{'PSS;lI'Y beCllllSl' of the' 
low qUilJity of much of the haT. In trials 2. :L [111(i -1, tlip cows on 
oat-p('a silage rdusC'd lUI ilnrfl~p of 18 pt'l'cel1t of til<' hay ofl'crcll ilnd 
thp cows on wildry<,-s\\"('(·tclon'l· sihlg-e rduspcl an ;1Yl'nl~e' of 21 per
rent. In trial L till' h{'ifl't'S on oat-pl'a sihl~l' l'efu8t'd. nn t\.n~\rai!e of 
19 p('reent of the Im~- ofl'c'rt'd ,lnd ttl(' hpift'rs on eorn silu,g<' t'('fusecl an 
llveruge of 11 pl'lTc·nt. In t1'i,11 4. tIl(' Iwifprs on both oat-pea and 
wilttryc-swt'l,tcloy('1' silngc' l'('fu.'ipd all !tvl't'tlgl' or 27 pl'rl'{'[ll of the Imy 
ofrcred. The IlllY was it'd and the rl'fu:5ed hnv wus w('igIll'd back on a 
group basis. ., • ~~ 

The cows Wl're fed i1 ('oll{'pntratc mixtl.\l·(, at thc rall' of 1 pOlmd for 
each 4):; pounds of .milk product'(!. adjustl'd ('\'PIT to days on the 
basis of t1wir iW('rttg(' pl'()(ltH't iOI1 [ot' 1he pn'\-iOU5 :3 dn,.\·s. Becn,use 
of the dC'dine in pl'OdUdioll bt'lW('PIl adjustIUNlt pPI'i()(ls, tiJl' Ildual 
ratc of fp('ding \\'ilS hig-hpr lhan plu.!lIlPd. and it\-prng-pd 1 pOllud of 
COll{,pntl'o.t('s (or endl :3.U() pounds of milk inr the eO\\'6 011 oill-pen, 



• • 

TABLE 8 . ...,-Data on am:mals 11.secl in the sila.{le-./f'eriin{l tl'1:als (a.t the stert oj the tt'ial) 
TInA!. I (J)~;cm"lglt III, I!Hi-MAY 16, (0·18) 

Group A ,I Group B ~~_~=:-:~_~__ ~If". c=:
 ji
!i------,--~: .~ 
Days Days Days n!tys

Live Live SHerd So. Age ill preg Herd No. Age ill preg- >.weight; weight
milk lllLllt milk Ilallt 1:'1, 

~ 
Yr.-illo. Number N1t1l!ber Pound.s Yr.-Jl[o. lVulI/ber Number Pounds 

('ow;;: COWR: ~ 578. ________ _565 •... _• _• _ 7 -J 35 i 0 '1,347 6 9 57 o 1,563582•• _______ _586 ... _ ..... __ • _ 5 8 .56 1 0 1,488 6 3 15 o 1,430 ~ 595. ______ • ___ _5!)] . _ •.••. __ . 5 3 !)6 : 0 1,H32 fj 2 .~ 1 o 1,437 ....
5!H... . _ . _._ 5 2 14 ! 0; 1,2H5 51l8. __ . _ •. _.. _ 5 0 55 o 1,480 ,.:. 

----; ,----'1---- c.
A \·('t'uge .•• ! 5 10 50 

;
,. 1,433 A\'emge._._1 5 !l I ·12 !_.. 1,478 

, ~ Heifer,,: f Heifer,,: I I I
H31L. .. ______ ,! 1 ~ ; __________ , 83 8-171 9_--·------1 1,035 fIlH3L_. _-'" --I 7 I_______ g]~_.H40_ .•• _,_" 1 713 i 6·IL _." _____] 6 1 ____ ._ ____ 45 817 

6,12..•.•.. _. __ 1 6 '.------ __I 01 888 ;, tr.j643. ____ .____ 1 5 \ __ •. ______ , 0 975 t::I 

7 ________ •• '_______Ayerage____! 1 87!) 11 Average----l 1 H L.. _______L________ 880 ~ 
,, : __ . I_______ ;

·_~_r· 

-~---.-... --'-----'._-_..  ~ 
TRIAL 2 (NOV~;~1Il1;;R 1D, 19·18-l.'mmUAHY 2·1, lU~n) > 

~ " 
COWR: ! I! )/ Cows: j S'612 __________:·1 6 . 126 0 1,420 588__________ 6 6 77 0 1,733 c::: 

614 __________ ' 4 5 I 187 0 1,370 1 623__________ 3 10 228 47 1,632 t< 
621. .• _______ 4 0 228 35 1,450 628__________ 3 4 157 25 1,158 
632._________ 3 1 102 0 1,285 631._________ 3 2 186 33 1,158 ~ 

tr.j639__________ 2 7 160 0 1,050 641._________ 2 5 103 0 1,205 

Average____ 3 ~.~ 161 ___ ==== ___ ~~1_,:~5 ,~v.~rage---- 3 10 150 1__________. 1,377 



• • 
TRIAL 3 (JANUARY 17, J(l50-.... PRU. 6, 10."0) 

--~;----

I 	 I Ii Cow ;:Cows: I 	
12 1, 468 11 

569__________ 9 3 37565_________ • 9 	 0 1,363
5 I 160 I 	 51l6 __________ 67 0 1,305612__________ 5 8, 	 46 o 1,463 :l 7 2

521. _________
614__________ 5 7 j 28 I Of 1,400 ii [i31 __________ 5 2 168 15 I, 520 
620___ ______ 5 ?' 151 ) 1,437 !i 	 4 4 173 48 1,278

543. ____ .. ___6·11. __ _ ____ 3 7 t 	 77 
8g I 1, 328 it 3 6 41l 6 1,340 

02 _• _______ _ 
I --1\ A\ erage__ '_ !)O __________ 1,361A n~rago___ • 5 II 	 I, <II Il i 5 111 

.. ....~ ~, ~.---

TRIAL 4 (n,ECEMnmt 22, I05G-MAY 20, lOSt) 

oII Uows: 	 . 1 ~,Cows: i 	 I o 1,332 li 62L_________ 6 I 70 0 1,590 >~65----------110" 	 65 \ I (fl 

63L.________ 5 3 . 108 i 34 I' 1,352 i (i30_.________ 5 5 13!) I 0 1,608 (fl 

642 •• ________ " 61 5!l . o 1,663 : ~4J.--------.-" 6 54 0 1,422 (fl
16·13 __________ ! ,j. 5 (i7 I o I 1,440 ! 646 ________ -_.. 2 i 30 0 1,383 

I 

I '_____________ 

\ i 6 ? i ~-	 ! : 1,447 I Average____ 5 I I 73 !________ ._ 1,501 ~ < vcrago____ ! ~ :. I,,) \ ___ _ 	 t'j-

I Heifers: 	 I' 
Heifer;;: '\' I o (H2j 674__________ 1 I _______ .__ 0 62,5 t'j673__________ 1 1 ____ • ____ _ 

o 540 676._________ 1 0 _____ .____ 0 637 t;;675 ___ ----.. I 1'----------	
~ 

677 ______ •• __ ! 11 0 _________ _ o 5113 678 __ ._______ 1 0 ___ ._._.__ 0 535 ~. o 472\ 680__________ 0 11 ____ •. __ 0 46767!). __ _____ J 0 11 L -- -- - ---	 ,0 

; :-----'\ 
A\·cmge____ l 1 0 t----------I------- ---I 562 i Averago____ 1 0 __________ ---------- 566 

1 	 1 .f ._~____ ..L. I ~ 
m 
(fl 

....
'-l ! 

j'. 

~. -'(...~~- ,;' ' 
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silage in trials 2, 3, and 4; and 1 pound of concentrates for each 3.51 
pounds of milk for the cows on wiJdrye-sweetclover silage in the same. 
trials (tables 9 and 11). '1'he concentrates were weighed for each cow 
individually and IH're consumed without waste. 

The concentrnLe mixtme was composedllll'gely of grains grown on 
the station, with a small amount of protein supplement. added. The 
mi.xtures used in the various trials were as follo\\'s: 

Trials 1 and 2-Gl'Ound oats, 200 pounds; gl'Ound bltrley, 200 
pounds; ground RhellccL ('orn (rainbow (Jin t), 100 pounds; wheat bran, 
100 pounds; Linsped oil 111pa1, 100 pounch;; pln,la salt, 7 pounds; and 
steamed bone111eal, 7 pounds. 

Trial 3-0rolll1d oats, 200 pounds; gl'Ound badey, 300 pounds; 
wheat bran, 100 pounds; lins('ed oil meal, 100 pounds; plain salt, 
7 pounds; allcL steamed bon C'111 Ntl, 7 pounds. 

Trial 4.-Gl'ound onts, 500 pounds; ground badey, 300 pounds; 
ground cal' COl'll (hybrid yellow dent), 200 pounds; wheat bran, 100 
pounds; linsl'ecL oil 111('al, 100 pounds; Ralt containing tmce minerals, 
12 pounds; and steallwd /)ol1(,111('al, ] 2 pounds. 

The heifC'I'S W(l1'C' not f(>eL any eonC'(IJltmtes. 

Results 

Table 9 shows LhC' a\'(>mg(> <lail.\' pl'o(Lul'lion of miLk n,nd butterfat 
by Ute' CO\\'S during thc' yal'ious silngl'-f(I(lding trials., "'here was no 
appal'C'nt clifJ'(,I'en('e ill the' feeding \'n Lue 1'01' milk production betweP'l1 
C01'n silngC' and ol1l-pC'n silngC' wlrl'n fed with grass hay and n concen
trate mixllU'p (trinll). 'I'hel'(' wns a "C'IT slight but consistent cLiffer
ence in favor of oal-1)ea sihge ns compared with \\"ildl'ye-sweetclover
silage (tl'inls 2, :3, nn(L 4). 

Tahle JO sholl's th(' aV(\I'Hge gain 01' loss in boeLy \\'eight per day by 
the cows nnd lwifl'I's dUI'ing the silag(>-f{'Nling tl'in-Is. '[,hc cows on 
on,t-pea silllgC' mnd(1 good gnills in nil fOllr II'ials. TIlt' ('ows 011 corn 
silage (trial 1) made' S0111(' gain ill bod~" \\'(Iight bu t not as much as 
those on onl-pell silag(·. Tl}(' ('O\\"S on wil(Lr,\'('-s\\'C'etdov('r silage made 
a Ycry slight gaill ill weight in tl'in.! 2, a slight loss in trial 3, and a 
dcfinite Loss in triaL 4. 

The lLt'if(>l's made good gains on all lhree silngC's in both trials, but; 
they mndC' b(,t! ('I' gnins on oat-ppn silage· than on ei ther COl'll silage 
(t I'ial 1) 01' wildl'y<'-s\\'C'C'(clonr silng<, (tl'ial 4). 

Apparently, ont-pen, silngC', whC'n fC'd to ('ows wilh grass hay and a 
('oncentmte mixt1lre und('J' I hC' ('oll(litiollS of' UH'sC' expt'rinl('nts, morc 
n(~n.rJy furnishC't/ 11.11 tlwllulriellts 11('('(\('<1 for milk pl'odurlion and 
body mn.intellnllcC' than t'ithC'r ('orn silngl' or \\"ild".F'-sweetclovcr 
silage, The diff(lJ'{'nC'C' in fa\'ol' of oflt-ppa silnge, HS l1wltSlll'ed by gain 
in weight, WIIS vPl'.\' 1ll1lI'kC'd, ('sj)('C'inlly as ('ompal'ed with wildl'Yc
sweetc]ovel'silagC', ,,'j}('ll fed to heif('I's with gl'llss hay, the difl'el'C'llce 
in fflyor of oat-pC'a silngt'. as IllPnsured by gain ill weight, was also 
V(,I'y markt'cL as cOlllplU,t'd with both COI'Il sihlgc nnd wildrye-sweeL
cloveI' silage. 

TablC's ] 1 and J 2 shOll" the aVC'I'llgp <fail,lr f('C'd consumption by the 
('ows and 1I(>[fel's, I'PSPPcl.iVf>J.\', ill lht' \"l1rious feC'ding lrin.ls. 'rIte 
loUtL fLHlOlln t of dl',\' mal (1'1' ('OIlRlIIn(l(L by tile L\\'o groups in each of 
the It'illJs \\'11S YL'I''y llPlll'ly tire' samp, 

• 

• 

• 
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TABLE 9.-Averaye daily milk and butte/:iat' 1JI'od1lction by tlte cows 

during tlte 'various silage1eeding ,trials 1 


TRIAL 1 


Oat-pea silage Wildrye-sweetclover silage 2 


Feeding period Production Production 
Group 3 Group31----~-----------

Milk f Butterfat Milk! Butterfat 

---------·!----'--L-II.--I Pel. I Lb. Lb. ! Pel. Lb. 

Period I _._______ A 44.31 3.8. 1.68 B 51. 3 3.2 1. 63 

Period 2__________ B 43.2 3.6 1. 56 A '/38.7! 3.9 1. 53 

Period 3__________ A J. 31. 9 ~i 1. 09 B 35.1 3.3 1. 16 


Average_________ --' 40.6 i 3.6 I 1. 47j _______14o:9"1----a61:46 
______--:-... ___.. .i. ___I
___.:..-1____--"-____-'-__ 

'rurAL 2 


Per!od L _________I A I ;~. 0 I 3. ~ I .891 B 29.51 3.4 1. 01 
Peflod 2__________ B ~(. 1: 3. v I .94 i A 22.4 ! 3.3 .74 


Average_____I=-_-=-j 27.1 (3.4 1--:921-------1 25,9 1-3-.4---.-8-7 

TRIAL 3 


Period L-~--~-----l A 40.7 B I 36.31 3.6/ 1.303.3\ 1. 331 

Period 2 ______ . __ B 32.9 3.5 1. 15 A 31. \) I 3.5 1.131 


_~ver~_ge_-----:------------·I--3-6.-8-13.41.24}------: 34. 1 j----a611.22 
TUfA I, 4 


1
Period J _••. A I42. a! 3. 5 11.' 04~, i B 35. 7 3. 5. 1. U 

Period 2 .. 13 I 32. 6 I 3. 3 A 32. 1 3. 6 1. 16 

Period 3._ A 23. 7 \ 3. 5 . 83 B 25. 8 3. ,1 . 87
1
--------------,---------'-- , 'Averap;(L ... __ 32. 8! 3, 4 ; 1. II :----_ .... -: 3.5 ! ], 11 


Average, trials 2,3,
and 4 __________________ 32.2 I 3.4 I 1. 09 

1 

3.5 1. 07j-------i 30.51 
:=1'= 

1 Data are for the experimrntal pcriod~, which wcre 40 days in trials 1, 2, and 
4, and 30 days in trial 3. A lO-dll.)' prcliminary pcriod preceded each experi
mental pel'iod ill all trill.l~ c)(cept period 1 of trial 2, which was 1.1 days. Produc
tion in all trials was lower during the cxperimental. period i;han during the pre
liminary period, l),nd the relative decrease was approximately the sUllle for all 
groups in all trials. 

2 Corn silage wU.s fed in trial 1. 
3 See table 8 . 


.,,' 
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TABLE lO.-Avei'age gain or loss in body weight pet' day_ by cows and
heifers in the 'various silage-jeeding trial~ 

TRIAL 1 

Wildrye-sweeteloveri Oat-pea silage ! 

; 

! , silage 1 
I 

Animals and feeding Daysperiod : Gain (+) or Gain C+) or 
Gro.Ip2i loss C-) ill Group 2 10158 (-) in 

body weight body weight 

I 
.Cows: N1lIIlber Pound,~ POllnd,~

Period L _________ 50 A -0.48 13 +0.15
Period 2__________ 50 B +.65 A +.52
Period 3 __________ ! 50 A +.34 13 -1.04 

Average ________ :___ . _ .. __ i _.. - - - --- +.2!) 1----- --- +.04 

Heifers: i i 
;Period L ____ . ____ : 50 A +1. 48 13 +1. 71

Periocl 2 __________ , 50 13 + I. 77 A +. 76Period 3__________ 50 A . 
, + I. 01 B I +1. 06f 

+ I. 51 1________1Avo rage_ - - - - - - - - - - - - - - - . - - - . - - - - i +1. 07 

1'RIAI,2 

Cows: 
l'Griod L ____ .. 51 A +0.3a B +0.04
Period 2 ______ . 50 B +.20 A - .. 02 

AveragG______________ •. •
-\-.27 +.01 

'I'1lI AI, J 

Cows: 1 

Period L ________ _ 40 A B +0.42
.Period 2_________ _ +0. 54 140 13 +.27 A -.58 

A \'erage ___ -- --- ________ 1_____ - --1---+-,-4-0-1---------------·:,-------·-0-8 

TRIAI,4 -
Cows: I 

Period L _________ 50 A +0. 11 13 -0. !}7
Period 2 __________ 50 B +.6·1 A -.07
Period 3 __________ 50 A +.51 13 -1. 37I 

Average________ -- ..... -, ... _.. -.62""'-- ..... -- ... +.48 1-----,--
HeifGrs:

Period L _________ 50 A +0.9!} ]3 +0.80Period 2 __________ 50 B +1. 32 A +.85Period 3 __________ 50 A +.76 B +. 76 

A verage _____ "' _ -.---- --1----- ---I +1. 10 !··------i +. 81 •Average per cow, trials2,3,4______________ -0.23+0.38 --------.-----.1., -- -----I 
1 Corn silage was [Gd in trial 1. 2 SGe table 8. 

http:1--------+.04
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'rA,BIJIU ll.--Avt?rage dwily feed cn1l.S1l1n1Jtion by the (:OW8 in the 'VariMts silage-feeding'trials I 

• ".' 

'l'nrAI, I, 

.........---'_'t- -_.."'-----...... ....... 


Gruss hay Silllge ConcontraLes Tot;al 
dry mat,torIOm"p' L eOIl-A nt; DI'Y mnt.ter Amount; /Dry matil.er Amollnt. Dry mai;t:el'

l Slimedco led conSlIlllod conslIlllod . consumed consumed conSlIllled 

-------------·-~I' ..--~ -"--
Oat.-pca silage: I Pound.~ POUflriS Pountis Pounds POilnd.~ Pounds"sPeriod L._ A I. I. .17. n 311.3 12.5 II. 5 10.2 .'10.6 

Period 2••... H i. !) 1·1.2 40,0 IS.5 II. 5 10,2 42. !l
Period 3__ A i. () la. ,I 30,7 14. n 8. 7 7. 7 36. 0 ~ 

_.,...,.,_......M 

-.-,.--.- _..-. ...,._._-".-'<0.-,. --- -~-.-,~-- ~ Avemgc ... '.7 14. n B8. 2 In. I 10. S O. n 40. (I fIl 
I 

-~ =-~~ t= ---- fIl.
COl'll silage:

Period L.. ........ _._._ 1\ i.2 .10.8 Bn.7 11. 3 14. () 12.1) 43.5 ~. 
Period 2., .. , ........... _ . A 8. (jI. 2 ] S. 0 "0. () I 12. 2 n. 7 38. 8 ~ Period 3, .. II ;. 3 , tn. 3 40. 0 .I o. n ! n. 5 8. 5 35. (I-----..---.---....-~-.. ---.....-... ..--.- --..,...-~-......-'" ~ 

tol· .Average•• I. 2 ! IS.O I 3\). niH. Ii I 10.7 II n. 5 30.2 toj 
t:f 
It,!IN' footnnt,," Ill' ('Iltl of mhlt', 
0' 

~ 
§ 
t;J 
fIl", 

http:matil.er


__ ___ __________ _ 

'; '-J; ~, ' i::;<;-.~"._ ..r: .-

t-.:ITABLE n.-Average daily feed consumptio/l by the cows in thelJal'ious siht{16:feeding trials I-Continued t-.:I 
-:rHIAI.J 

--------".-.---~-.,--~-."-".--- 1-3-
t-l 
C. I Oms,; hay Sila~e Concentmt:es Total 

I 
.~ 

------------------------------ dry matter
G H 
.rollp Z con CAmollnt Dry malleI' Amount j' Dry Illattcr Amollnt Dry matter slIm-' 

I1 eOlJinllnNI 'colI::lIlIl1('C1 consullled cOlislIlIlcd cOIlS1IIl1ecl eons1IlIled e( ~ .1.' < 
......--~____,_____ ___________)__________-----1---- t:dc:: 

t"Ont-pen silage: PoulliIs II PO/lnd.~ Pouuds' Pounels II' Pounds I Pounds Pounds t"Period L_ A 15. 0 1a. 4 30. 3 13. 8 8. 6 7. 7 34. 9 t-l
Pc>riod 2__ " ___ .. _ __ . _ •.. __ • _____ . 1-3B 13.3 11. sao. 3 13. 8 8. 3 7. 4 33. 0 

--"'"-"--,----: ~ 
A \'ernge ••. ____ •. _ _ _______ _ _______ , 1·1. 2 12.6 30.3 13. 8 1-- 8. <1 I 7. 5 33. 9 ..... 

~-=-=-==~~~;,;:;;.:.:.::;:~=--==;;::.:::,.~~=-~--.:~:;:-~..;...;:;;=----=;~ H ..... "Wilclrye-im'eell'io\,er silagc: " 1:1.Period L ___________ . _. _ _ ______ .. B 13.7 i 12.2 I 3n. (j 12. 6 I ~! 7. u j 32. 7Period 2. _____________ . __________ _ 
A 17. li 15.7 ' 3\).2 1 1:3. 1 7. 6 ~ 6. 8 I 35. 6 ~ 

A \'c ruge ____________________ _ -------
15.7 , 13 9 ' 3\). ;I 12. s --'&21 7. 3 I 34. 1 !J2. I 

t::l.----~"--"---- " trl 
THJAT... ~l t'd 

---------- ---"' -_., ~-------, --- !'"3--'-

Oat-pea silage: i 0 
~Period L."_,,,, __________ ""______ A 17.8 , 15.8 40.0 i 13.1 11. 5 I 10.2 39.1Period 2____ ""0 _'" B LS.6 , 16. 6 40.0 I 11. 6 8.9 t 7.9 36.1 0
> 

-----,----
,}::>:lAverage________________________ ----------i 18.2 I 1.6. 2 40.0 I 1.2.4 10.2 I 9. 0 37.6 a:==== ! 

Wildrle~sweetclover sHage: !. . I 8 
1-31 erlOd L _________________________ : 13 14.6 I 13.0 39. U 14.7 10. 6 9.4 37.1 c::Period 2 __________________________ 1 A 14.3 , 12.7 35. 1 14. 7 9.3 8.3 35.7 ::>:l 

t ',________:I trl 

Average-----------:----===.~~l=---------i l4. 51 12.9 I 37.5 14.7 U. 9 8.8 36.4 
(" 

-.------~--.- ,.~----.-.,--.,..... 

• • 
, 

•• 



• • " ... ,

~'RrAL 4 

I 
Oat-pea silage: Period 1 __________________________ 1 A 22. 4 19.9 40.0 13.5 10. 1 9. 0 42,.4

Period 2__________________________ B 21. 6 19.2 '10.0 13. 1 7.6 6. 8 39; 1 
Period 3__________________________ A 20.2 18.0 40. 0 12.9 6.2 5. 5 36.4 

0 
21. 5 10.0 40.0 13.2 7. 8 7.0 39: 2 ~ 

t>;l,Wildry:~::::e~:~~:::':~l~~~-------------l----------I==========i========= >-
Z]'eriod L _________________________ ! B 20.2 18.0 34. 3 13.5 9. 6 8. 5 '10.0 0 

Period 2 _________________________ .. 1 A 21. 1 18.8 35.0 15.8 8.2 7.3 41. 9 Period 3- _________________________ 1 B 1____18.1 16.1 35.0 17.1 6. 4 5. 7 38. 9 ,~, 
c, 

-

20.2 I 17.!) 1 3'1. 8 15.5 8.1 7.2 40. 6 0 ,~Avcmge---------------:---------!----------l====,===== 
~ 

Average, trials 2, 3, and 4: I >
lIJ

Oat-pea Rilage____ ------ ----- -- ____ 1_ --- - ----- 17.9 I 15.9 I 39.8 J 13.1 i 8.81 7.81 36. 9 lIJ 
Wildrye-sweetc1ovcr silage ___________________ _ I

16.8 14. 9 37.2 14.3 1 8.7 7.8 37. 0 lIJ ..... 
I:" o '''.-1: 

1 Data are for the experimental periods, which were 40 days in trials 1, 2, and 4, I1nd 30 day::; in trial 3. A 10-day preliminary period 15 
- ~preceded each experimental period in all trials except period I of t.rial 2, which was 11 days. Data for the prelimillary period were ap

t;:j 

proximately Lhe same as for the experimental period in all trials. "'j 
t;:j

2 See table 8. t;:j 
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TABLE 12.-Average daily feed consumption by heifers in tlJ,e variqu:s 
silage feeding trails 1 -

TRIAL 1 

Grass hay I Silage' 
Total----------;--1 dry'

Kind of silage and 
Group 2 A 1 Dry IA IDry matt'erfeeding period mount matter Imount matter con~ 

con- I con- con- con- sumed 
sumed sumed sumed sumed 

---------------------1----' ' I I 
Oat-pea silage: I Pounds Pounds Ponnds Ponnds Pounds. 

Period L ___ . __________ A i 15. 2 13. 5 25. 0 8. 7 22. 2
Period 2_______________ B I 13.3 11. 8 25. 0 22. 6 10. 8
Period 3_______________ ~ 

> 

A 1 14.4 12.8 25.0 10.1 22.91 
Average_____________ ._______ I 14. 0 12. 5 1-2-5-.-0-1--1O-.-1-1---2-2.-~ 

Corn silage: j!
Period 1. _____________ .1 B , 15.8 14.1 25.0 7.1 21.2 
Period 2---------------i A i 17.0 15.1 25. 0 7. 6 22. 7 
Period 3_______________ . B 17.5 I 15.6 25. 0 6.8 22. 4 

---'---
I 

---
Average ______ ... _____ _~~ __ .! 16.8 i 

I 

15.0 I
j 

25.0 I 7. 3 22. 3 
1 I 

TRIAL 4 

Oat-~~~i~~af~~ _____________I 
I 

A 8. 4 7. 5 200 6.7 14.2
Period 2_____________ --J B 10.3 9.2 20.0 6.6 15.8
Period 3 _______________ : A 10.3 9.2 20.0 6. 4 15; 6 

, 1 

Average ____________ 
 I- _.. - --.,... 9. 9 ! 8. 7 j 20.0 I 6. 6 15.3" 

'Vildrye-sweetclover silage: \
Period L ______________ IB 8.7 7.7/ 16.9 6. 6 14. 3 
Period 2_______________ , A I 9.4 8.41 17.0 7.7 16.1
Period 3 _______________ : B 9. 8 8.71 17.0 8. 3 17.0I I 

Average ____________ -1-
! 

_- ----f 9. 3 8. 3 I Ii. 0 I 7. 6 15. 9 
1 i ! 

i No heifers were fed in trials 2 and 3. Data are for the 4.0-day experimental 
periods. A ..to-day preliminary period preceded the experimental period in both 
trials. Data for the preliminary period were essentially the same as for the 
experimental period for all groups. 

2 Sec table 8. 

In trials 1 and 2 the anima.Is cleaned up the silage offered, (cows, 
40 pounds; heifCl:s, 25 pounds) with little or no waste. However, .as 
noted previously, in trial 3 the cows would not; eat all of the wildrye
swcetclover silage offered because of its low moistW'e content. In 
trial 4 the moisture content of the wildrye-sweetclover silage was 
low also: and tberefore the eows were limited to 35 pOlmds a day and 
the heifers to 17 pounds. 'rhey cleaned this up with little waste. 

In trial 1 the COl'Il silage had a highet, moistm'e content than the 
oat-pea silage and thcrefore furnished less dry matter. Although the 
animals ate less wildrye-sweetclover silage than oat-pea silage in 
trials 3 and 4 they obtained more dry matter from the wilUrye
sweetclover silagc because oC its low moisture content. 

http:anima.Is
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/Phe wildrye-sweetcloyer silage was good quality each year but 
a,PP'arently was not quite so palatable as either the corn or oat-pea 
silage, as the animals did not seem to relish it as much or clean it up 
as quickly or as completely. 

Table 13 gives the estimated ayern.ge daily consumption of nutrients 
by the cows and heifers in the various feeding trials, and the estimated 
requirements for maintenance and milk production. The amounts 
consumed are estimated from the chemical analyses of the feeds (table 
14) and the digestion coefficients as given by Morrison (5). 1'Iorrison ,) 

does not give digestion coefficients for wildrye silage, so the following 
figures were used: Ether extract, 50 percent; crude protein, 51 per
cent; nitrogen-free extract, 64 percent; and crude fiber (dry-matter 
basis), 59 percent. These were combined with 1Iorrison's figures for 
sweetclover silage, on the basis of the percentage of sweetcloyer 
present, to estimate the digcstion coefficients for the wildrye-sweet
clover silage as fed. The estimated requirements for maintenance 
and milk production are those given by .Morrison (5) for "good cows 
under normal conditions." 

All groups on oat-pea silage ill all trials, except the heifers in trial 
: ~4, consumed more digestible protein than their estimated requirements. 

This was possible because of the high protein content of the oat-pea 
silage. 

• 
The cows on wildrye-sweetclover silage in trial 2 consumed more 

digestible protein than their estimated L·cquirements, but the cows 
ill trials 3 and 4 and the heifers in trial 4: consumed less than their 
requiTements. The wildrYl'-swe('tcloyer silage fed in trial 2 contained 
a large proportion of sweetclo\'('L· (59.G percent) and a high percentage 
of crude protein (14.47 percent). In trials 3 and 4 the wildrye
sweetclover silag(' contained 8.94 and 8.21 percent of cwele pwtein. 
respectively', and the cows did not obtain enough digestible protein 
from the silage to meet their requirements. 

The estima,ted total digestible nutrients consllmed w('re above the 
estimated requirements [or all groups in all trials. 

Table 14 gives the average composition of tb(' experimental forages 
on a dry-matter basis. The oat-pea silage conta,ined more crude 
protein than the corn silage and more than the wildrye-sweetclover 
silage except in 1948. Growth of sweetclover was especially goo(l 
that year, and the silagp contained a high percentage of crude protein 
(14.47 percent). 'I'll(' grass hay fed in trin,l 2 (1948 crop) contained 
an exceptionally high percentage of crude protein (17.68 percent). 
It had been cut somewhn,t l'ariier than usual and put up under better 
th/1n usual weather conditions, and some of it conta,ined considerable 
sweetclover which made especiaUy good gwwth that year even in 
sOIile of the nath'l'-grass pastmes. 

A few of the silages w('re analyz('cL for carotene content, but be
cause of unavoidablr circumstances it wa,s not possible to analyze 
all the silages. The values obtained for oat-pea silage mnged from 

• 
2.8 to 15.7 micrograms of carotene per 100 gm1l1s of silage (oyen-dry 
basis) as put into the silo and from 4.1 to 8.0 micrograms per 100 
grams as fed. The values for wildryc-swcetcloyer silage ranged 
from 4.1 Lo 7.3 microgmms p('r 100 grams of silage as put into the 
silo and from g.7 to 4.:3 micrograms per 100 gmDls as fecI. An analysis 
waS made of ont' sam pit' of corn silage as fN.\, and it contained 4.9 
micrograms of carotene peL" 100 grams of silagl'. 

http:ayern.ge


TABLE l3.-Estimated average daily nutrient conS1Lmption by the cows and heifers in the various silage-feeding trials, 
compm'ed with the estimated ~requirements fol' ma1:ntenance and milk production 1 

cows 
----------------"'--

Estimated average daily nutrient consumption in
Est,imated 

I req uiremellts 
1 Hay Silage Concentrates All feeds 

Feeding trial, and experimental ration 
1 Total Total Total Total Tote,)Digest Digest Dige~t Digest Digestdigest digest digest digest digestible ible ible ible ibleible ible ible ibleprotein protein protein protein protein ible 

Ilutrients Ilutrients nutrients nutrients nutrients 
------------------, I 1---- 1___ I -rI 

Pounds Ponnds POu.ndsl Pounds Pounds Pounds Pounds I Pounds Pounds PoundsTrial 1: 
Oat-pea silage ________ _ 0.61 7. DO 1. 36 10.46 1.41 7.61 3. 38 26. 06 2.80 23. 35Corn silage_______ . ____ _ .74 0.66 .63 8.12 1. 40 7.56 2.77 25.34 2.81 23.47Trial 2:
Oat-pea silage __________________ _ 1.02 6. 59 1. ]5 8. 94 1.11 5.94 3. 28 2l. 47 2.06 18.11Wildrye-sweetclover silage ________ _ L 13 

I 
7. 28 1.24 7.40 1. 08 5.83 3. 45 20.51 l. 92 17.76Trial 3: 

Oat-pea silage__ _ _ _ ____ .. _______ _ I 

.5] I 8. 75 l. 23 7.79 1. 28 7. 44 3. 02 1 23. 98 21.·71
'Vj)drye-~weetclover silage ________ _ 2.57 !6. !)3 .67 8. 40 1. 26 7.27 2.33 I 22. 69 2. 48 21. 17Trial 4: .40 I I 

Oat-pea silage ____________ , ______ _ I
.56 10.41 1 1.27 8. 58 .91 5. 44 2.74 : 24. 43 2.40 I 20. 71'Vildrye-sweetclover silage ________ _ .52 

I 
0.70 I .69 8. 81 .93 5. 59 2. 14 1 24. 19 2.37 . 20. 54 

----, I 

Average: 2 , 

Oat-pea silage___ --.-- - - -- -.--- - __ It .70 8.58 l. 22 I 8.441 1. 10 I 6.27/ 3. 01 I 23. 29 I 2.34 f 20.18Wildrye-sweetclover silage __ . _____ _ .68 8. 00 .87 8.23 1. 09 6.23 2.64 . 22.46 2.26 19.82 

•
. ' 



• 

IIIm·'Ens 

Trial 1:Oat-pea silage__________________ _ 
Corn silage _______ • ___ . __ . __ .. __ ... 

. 51 

. 61 
6.69 1 
8. 04 

.85 

.3n 
6. 56 
5.07 

I 
-------- _... - ...  .. 
-------- -------

1. 36 
1. 00 

13.25 
13.11 

1.23 
L 23 

11. 32 
11. 28 

Tria14: 
Oat-peasilage___ ... ___ .. _____ ._ 
Wildrye-swcctdon'r "il:t~e_ 

-_._.---------, 

.27 

.25 
4.83 
'1. 57 

.63 

.34 
'1. 28 
4. 29 

-------- -------
-------- -------

. no 

'.~~J 
0.11 
8. 86 

1. 03 
1.03 

8. 62 
8. 62 

I Based on the chemical unulyses of the feeds and Morrison's estimates for digestion coefficients (5). 
2 Trials 2, 3, and 4. .~ 
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TABLE 14.-Average composition of the experimental forages "(dry
matter basis) 

i Average composition (dry-matter basis) 
Kind of feed, year grown, ISamples 1 Nitro- .and time of sampling 	 I ana- IEther Crude gen- ,Crude

: lyzed Ash extract protein free fiber 
ell.-tractI 


Corn silage: 	 rNum-l~ Per- Per- I Per- Per
1947- t ber cent cent cent cent cent 


As f~d (trial 1)_________ 2. 6.75 2.34 8. 90 56. 33 25. 67 
1=-
I
Oat-pea silage: 

1947-	 ! 
..As put into silo _________ 3 7.87 I 3.171 10. 60 50. 26 28.10


As fed (trial 1) _________ 3 8.02 ; 3.94 I 11.25 48.90 27. 89 

1948- ; 


As fed (trial 2) _________ ~ 2 7.61 3. 70 11. 11 48.26. 29.30 

1949-


As fed (trial 3) _________ ; 2 9. 83 3.25 13. 22 46. 36 27. 32 
I 

1950-	 I 

As put into silo_________I 7 7.31 I 3.31 11. 75 51. 53 26. 12 

8. 09 4.13 12. 93 47.38 27.48As fed (trial 4) --- -.-: - -~-1--~' 

Average, 194/-<>0. As i 

12 13 47.73 28. 00
Wildrye-::~~~:l~-\:e-r-;il~g;: - --j::.::.:.:.=.. I 8. 39 3. 76 
=11948-	 ,


As fed (trial 2) _________ ' 2 6.67 2.35 14. 47 
 41. 26 35. 24 

1949

.As fed (trial 3) _________ i 
 2 7.69 3.46 8.9'1 43. 96 35.94 
1950- ' 

As put into Silo_________1 5! 8.06 2.31 7.04 47. 75 34. 84-

As fed (trial 4)_________ 3 9.43 ~5_!~.21 4.4. 02 35. 29 


Af~d~~:_:~~:~~~_l:~_'=;-;;- 2.95 10.54 43. 08 35. 49 
=.=0;...-",,= 
0"", hay 	 I=I~194.7-

As fed (trial1)!_________ , 3 8.95 8.772.11 46.93 33.24 
1948- ! 

As fed (trial 2) _________ 21 9. 50 2. 64 1 17.68 I 36.91 33. 26 

1949--:-

As fed (tric.l 3) _. ______ oj 2 8.98 2.67 \ 6. 78[48. 14 I 33.42 

1950-


As fed (trial 4)2 _________ 8. 09 2. 59 6.40 49. 11 I 33. 82 

As fed (trial ,1)3---- _____ 7.68 3.61 6.68 . 49.01 33.00 ~ I
Concentrates: ' 	 I 


As fed (trial 1); _________ 2 1 6. 07 2. 25 18. 11 
 8. ·H)
As fed (trial 2) ___ _ ____ i 	 65. 08 1
2 f 6.65 3. 23 18.08 62. 20 9. 82

As fed (trial 3)5______ -- _' _______1 6. 20 4. 30 17.30 i 64. 50 
 8. 70 

As fcd (trial 4)6____ .. ____ 2 6. 40 2.81. 16. 13 ! 63.60 r 11.051 


lOne cmnposite sample was analyzed for each feeding period for the cows and 
heifers combined. 

2 One composite sample of hay as fed to the cows in each feeding period was 
analyzed. 

3 One composite sample of hay as fed to the. heifers in the second and third 
feeding periods was analyzed. The sample for the first period was lost. 

~ Average for samples fed in the first and third feeding periods; sample for 
second period was lost. 

5 Samples for this trial were lost. Figure& shown were calculated frolll the 
analyses as given by Morrison ~5). 

6 Sample for t,pe llecond period showed evidence of contamination and had an 
abnormally hil!;'. ash content and low NFl!: and fiber content and was omitted 
from theanal"/~is. 

• 


'.','. 
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'. 
. Table 15 shows the yield per acre, on a green-matter and a dry

matter basis, of the experimental silages as compared with corn 
silage. The av.erage yield per acre (dry-matter basis) was the same 
for oat-pea and corn silage for the 7-year experimental period. How

. ever, oats and peas as a crop have several advantages as compared 
with corn, such as: (1) Leav"es a stubble cover on the field to protect 
agai.nst . soil erosion; (2) permits early harvesting; (3) eliminates 
cUltIVa.tiUg; and (4) controls weeds (espl'cially wild oats) as well as 
corn or better. 

'l'ABLE 15.-Green-matler and dry-maller yields per acre oj oat-pea 
silage and 1.aildrye-sweetclocer silage compared with corn silaye, 
1947-53 
---------,-------.-~- -_._---

Wildrve
Oat~pea sweetclO\'cr Corn silagc 2silageYear silage l 

Greeh ! Dn' GreeIl Dry GreeIl Dry 
matter matter matt()r matter matteI' matter 

rTOIl~ I TOILS 'Tons ! 7'ons '[OILS 1'OIL.~1947_~__ ------ ------J 4.;)40 • 1.96 --------:------ .. - 3. 99 1. 20
1948 _________________ , 4. 05 . 1. 30 : 3.53 ! 1. 31 3.55 1. 07194.9_________________: 2,8-1. .99 L 87 .84 4.73 1. 661950_________________ 4.63 1. 56 2. 35 • 1. 1l 5.49 1. 651951_________________ · 

• 
5.56 1. 67 2. 36 I. 18 7.24 2.32

1952 _________________ : 3. 12 1.09 1. 42 .64 2. 82 I. 271953 _______________ 
2. 25 - ... - 4. 88. 5.00 .. - "" - -------- .. 1. 71 

---- --- ~ 

Average 3______ .1. 25 I. 55 2.31 1. 02 4. 67 1. 55 

~-- .-----.-......----~-" ,.- -,...........--....~"--".-------..-. -~ ..--
I No wildrye-s\\'cetclO\'('r ;;ilap;e \\'a~ Inndl' in I !J.l7 and 19.53. 
2 The 25-year a"erage yield for corn ;;ilap;c, green-matter basis, at this station 

is 4.64 tOllS. 
3 7-year a\'erage for oat-pea and corll silage; 5-year average for wildrye-sweet

clover silage. 

No wildrye-swcetdovrr silage ,,"as made in 1947. The yidd was 
good in 1948 but dropp('d sharply in 1949 bectLllsc of the failurt' of 
the sweetclover. Reserding with swcetdover ill the spring of 1950 
improved the yield but it dropped i1gaill in 1952 and till' field was 
plowed up ill the spring of 195:{. "'"(, f)-.H·ar aVl\l"Itgc yield (or \vildrye
sweetclover silage was h·ss tltllll for OI1L-P('lt n.nd corn silage on both 
a green-matter and clry-mi1t(pr basis. 

Summary 
The results of grazing studies with milking Holstein-Fl'it'sian 

cows at the Northern Grt'at Plains Dairy titation, in which crt'sted 
wheatgrass, a grass-alfnJfa mixture, sudallgl'l1ss, and nl1ti\'c gmsses 
were used in a rotational gmzing S'yst(\m, are rt'POI:t('C1. for t1~e Y(:111'S 1~49 
through 1953. Also r('ported a1"(' tile results of feedlllg" tJ'lals 111 which 
oat-pea silage, corn silage, and wildr.\'e-sweetdover silage were fed to 
growing heifers and milking tOws. The heifers were fpt! gmss hay in 
addition to the silngp, and the eows were fed gmss hay and a con
centrate mi.'{turc containing mostly homegrown grains. 
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The results are summarized as follows: 
(1) Use of adapted tame perennial and annual gmsses along with 

native grasses in a rotational grazing system lengthened the grazing 
season materially and also improved the quality of the forage for milk • 
production. 

(2) Milk production per acre from the rotationally gmzed tame 
grasses whs 50 to 100 percent more than would be expected from native 
grasses alone. 

(3) The season during which good quaJity forage was available for 
grazing \\'as 50 to ] 00 percent 10;1ger Oil the rotationally grazed tame 
grasses than on the native-gmss pastlll"e. 

(4) Oats and Canacl n, field peas grO\n1 together and stored as silage 
made an excl'llellt \\'intet' fomge for milking cows (\\-hell fed with 
grnss hay and a simpll' concentrate mlion) and for gro\'v-1l1g dairy 
heif('l's (wht'n f('d \\'ith grass hay). 

(5) The yi('ld jJt'r nCTl' of oats and p('as was equal to that of corn 
for the IWl'iod COYf'I'('(1 in th is l'xperinH'1l t. 

(6) A mix-tun' of onts and Canada ]was as a Cl'Op had several ad
vantages ns compared with eOI'll, su('h as: (a) Lpft a stubble cover on 
the field to Pl'ott'ct ag-n,inst soil crosion, (b) permittNL ead.v har
\'('sting, (c) ('limina.ll'd cultinLting, and Cel) contl'OllecL weeds (es
p('einI1.\' wild oat::;) as w('U as ('orn or bettel'. 

(7) Wild l'.n'-S\\"('('telon'r would Il1ak(' a satisfaetoL'.Y siln,ge if the 
stand of s\n'('(elon'l' ('ould be 1l1ainlain('d, but in th('se expcriments the 
yide! of wildryp alont' \\'as too low t,· bt' satisfactory. 
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